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science for a changing world

By Jason J. Gurdak and Sharon L. Qi, Denver, Colorado

The NAWQA Program was designed to assess the water-quality conditions
in the Nation's largest river basins and aquifers.

NAWQA Program Goals

STATUS -- Describe the quality of
the Nation's water resources in
a nationally consistent manner

TRENDS -- Assess long-term trends
and changes in water quality

UNDERSTANDING -- Identify,
describe, and explain factors
that govern water quality
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Location of the study area.

TOTAL GROUND-WATER USE: 16 BILLION

GALLONS /DAY
POWER
IRRIGATION (95.6.') (0.2%)
PUBLIC SUPPLY
(2.0%:) (1,418,000

people servad)

OTHER USES (2.2%)

{INCLUDES MINING, LIVESTOCK,
IBR:GA”ON AND SELF.SUPPLIED COMMERCIAL,
(65%) DOMESTIC {468,000 PEOPLE

A SERVED) , AND INDUSTRIAL USE)
POWER
(30%)

OTHERS PUBLIC SUPPLY ( /"9 )
(3.300) (414,000 prople served)

TOTAL SURFACE-WATER USE:
3 BILLION GALLONS/DAY

During 1995, about 83% of the total
water used was pumped from the
aquifer and 17% was from surface-
water withdrawal.
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Location of irrigated lands (1992)
over the High Plains aquifer.

Population by Reglon (2000 Census)
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About 38% of the people live
in the 10 largest cities, mainly
along the fringes of the study
area, and the rest of the
population is rural.

High Plains Regional Ground-Water

Study (HPGW) includes...

> 174,000 square miles in parts of eight states
> About 27% of the irrigated land in the U.S.

> About 30% of the irrigation water use in the U.S.

> A total population of about 2.4

million (2000 Census)

> An average depth to water of 100 feet
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Depth to water (in 2000) in the High
Plains aquifer.

STUDY/DESIGN

Multiple-scale nested studies are integral to water-quality assessment.
Ground-water studies needed for this assessment include:

Unsaturated-Zone Studies--Measure recharge rates and chemical fluxes
to the water table through relatively thick unsaturated sediments under
irrigated and non-irrigated conditions.

Regional Transect Studies--Measurements of vertical changes in
water chemistry and ground-water age contributes to the

understanding of natural

and human factors that
control the evolution of
ground-water quality.

Urban/Agricultural

Land-Use Studies--
Assessment of
recently recharged
ground water
beneath urban
and agricultural
land-use areas.

Major Aquifer Studies--
Broad-scale assessment

of ground-water quality.
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The holistic approach includes aerial and vertical nesting

of studies.

Multiple-scale nested
studies within the central
High Plains region provide
an aerial assessment

of water quality as well as....
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...a vertical assessment
of water quality. Nesting
studies vertically makes
it possible to explain
observed variability by
developing an under-
standing of the physical
and chemical processes
that govern water quality.
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EXPLANATION

MAJOR AQUIFER STUDIES

2 SHP Ogallala (completed)
CHP Qgallala (completed)
NHP Ogallala
Quatemnary
Quatemary (completed)
Platte River Alluvium
Sand Hils

. Arikaree Grp and Brule Fm

LAND-USE STUDIES
Irigated Agriculture (completed)
Urban (completed)
krigated Agriculture
krigated Agriculture

GW/SW INTERACTIONS
4 Platte River Valley
REGIONAL TRANSECTS ===
(completed CHP & SHP)
SPECIAL STUDIES
#* Public-Supply Wells (completed)
A TANC Study, York, NE

¢ Unsaturated Zone (completed CHP,
SHP ongoing)

HPGW sampling activities
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A holistic approach using multiple-scale nested studies can produce a comprehensive
assessment of water quality resulting in a better understanding of:

» Current water-quality conditions
» Ground-water vulnerability
» Occurrence and tracking of contaminant sources over time

» Natural and anthropogenic factors that govern water quality

For more information, access the HPGW web site: http://co.water.usgs.gov/nawqa/hpgw/HPGW_home.html




